Abstract. This paper based on the perspective of firm's agency conflicts to examine the relationship between financial reporting quality and investment efficiency and to analyze the interaction effect between financial reporting and free cash flow on investment efficiency. We use 3,726 samples of Chinese listed firms during the period 2008-2012 to test the empirical models and find that financial reporting quality is negatively associated with both underinvestment and overinvestment. Further, we find that financial reporting quality is more strongly associated with overinvestment for firms with large free cash flow, which suggests that financial reporting quality can reduce information asymmetry arising from agency conflicts between the managers and investors. This paper extends the field of application of financial reporting quality and investment efficiency in the emerging capital markets in the world. Moreover, this is the first study that analyzes the interaction effect between financial reporting quality and free cash flow on investment efficiency.
Introduction
This study examines the relation between financial reporting quality, free cash flows and investment efficiency for listed firms from emerging markets. In the neoclassical framework, the marginal value of an investment project is the only factor needed for firms to decide to invest or not (Miller and Modigliani, 1958) . Thus, firm investment should not be related to internally generated cash flows and the access to external funds. But an increasing number of studies find that "noise" due to taxes and transaction costs will affect the validity of the market, and thus making the firm's investment deviate from the optimal level of investment. Information asymmetries and agency problems are the most common and important distorting factors that influence firm's investment efficiency in imperfect markets (Bushman and Smith, 2001 ). However, financial reporting is generally considered to be an important tool to reduce information asymmetries and mitigate agency problems. Recent papers (Biddle and Hilary, 2006 ; Biddle, Hilary, and Verdi, 2009; Betty, Liao, and Weber, 2010; Chen et al., 2011; Ramalingegowda, Wang, and Yu, 2013) suggest that enhanced financial reporting quality can have important economic implications such as increased investment efficiency in developed countries. Also, some papers show that free cash flow can be associated with investment efficiency (Jensen, 1986; Stulz, 1990 ; Shleifer and Vishny, 1997). Despite a growing number of papers in this area, little research directly examines whether financial reporting quality alleviates overinvestment for firms with large free cash flow. Therefore, there is necessary and important to research on financial reporting, free cash flow and investment efficiency in emerging capital markets.
We posit that financial reporting plays an important role in mitigating both underinvestment and overinvestment, especially reduce overinvestment for firms with large free cash flow. On one hand, financial reporting quality reduces information asymmetry by providing more information to investors on the firm's investment projects, thereby reducing adverse selections at the issuance of securities (Bushman and Smith, 2001 ). On the other hand, financial reporting quality mitigates moral problems by facilitating contracting and monitoring (Healy and Palepu, 2001 ). In addition, the managers in firms with free cash flow incline to overinvestment. However, firms with higher financial reporting quality create a negative impact of inefficiency investment by enhancing the ability of shareholders to monitor managers and improving project selection. Therefore, we hypothesize that financial reporting quality is negatively associated with both underinvestment and overinvestment (H1 and H2). Further, we expect the mitigating role of financial reporting quality to overinvestment for firms with large free cash flows (H3).
We measure investment efficiency as deviations from expected investment which is a function of growth opportunities and financial reporting quality using the modified Dechow and Dichev (2002) model. We estimate free cash flow using an accounting-based framework which is introduced by Richardson (2006) . Based on a large sample of 3,726 firm-year observations from 2008-2012 in China, we find that financial reporting quality is negatively associated with both underinvestment and overinvestment. Further, financial reporting quality is more strongly associated with overinvestment for firms with large free cash flow, which suggests that financial reporting quality can reduce the information asymmetry between managers and investors and thus lower shareholders' cost of monitoring managers and improving project selection.
Our study contributes to two aspects of literature. First, it contributes to expand the research that examines the relation between financial reporting quality and investment efficiency from emerging capital markets in the world. Most prior studies are based on markets which are mature and standardize in the developed countries (Biddle and Hilary, 2006; Biddle, Hilary, and Verdi, 2009; Ramalingegowda, Wang, and Yu, 2013); this paper extends the field of application of financial reporting quality and investment efficiency. Second, this is the first study that analyzes the interaction effect between financial reporting quality and free cash flow on investment efficiency and it reveals that financial reporting quality is more strongly associated with overinvestment for firms with large free cash flow. Most prior studies are focus on direct impact between financial reporting quality and investment efficiency (Biddle, Hilary, and Verdi, 2009). There is little research that examines how financial reporting quality impacts investment efficiency in different types of firms with different free cash flow.
The remainder of the paper proceeds as follows. Section 2 develops the hypotheses. Section 3 describes the measurement of investment efficiency, financial reporting quality and free cash flow. Section 4 presents the research design and results. Section 5 concludes the paper. . Financial reporting quality can be associated with investment efficiency though at least two channels. First, financial reporting conveys firm specific information to investors and reduces information asymmetry between the firm and investors and among investors. Thus, it could mitigate adverse selection costs and reduce the costs of raise capital (Verrecchia, 2001 ). For example, Leuz and Verrecchia (2000) show that firm disclose more information to increase liquidity by reducing information asymmetry between the firm and investors. On the other hand, the existence of information asymmetry between the firm and investors could lead suppliers of capital to discount the stock price and to increase the cost of raising capital because investors would infer that firms raising funds are of a bad type (Myers and Majluf, 1984) . Therefore, financial reporting quality mitigates information asymmetry and increase investment efficiency by reducing the costs of external financing for firms (McNichols and Stubben, 2008) . Second, it is common argued that financial reporting quality plays an important role in mitigating agency problems between the managers and investors. For example, compensation contract is always based on financial information (Lambert, 2001) and is an important source of information used by investors to monitor managers (Bushman and Smith, 2001 ). In addition, financial information contributes to the monitoring role of stock markets as an important source of firm-specific information (Kanodia and Lee, 1998; Healy and Palepu, 2001 ). Therefore, if financial reporting quality reduces agency problems between the managers and investors, it can then improve investment efficiency by increasing shareholders' ability to monitor managers and thus reduce financing costs and improve project selection.
Based on the discussion above that financial reporting quality affects both adverse selection and agency conflicts, we follow the approach of Gomariz and Balleata (2014) to test whether financial reporting quality from emerging markets helps mitigate both underinvestment and overinvestment. In other words, we investigate financial capital investment inefficiencies under less conductive conditions than those examined in prior research. The above discussion leads to our hypotheses as follows:
H1: Financial reporting quality is negatively associated with underinvestment. H2: Financial reporting quality is negatively associated with overinvestment.
Financial reporting quality effect on investment efficiency conditioned to free cash flow
In a world of perfect capital markets, there are no information asymmetries, no moral hazard problems, no taxes and no frictions for raising external finance. Thus, there would be no association between corporate investment and internally generated cash flow. For example, if a firm needed cash to finance an investment project it would simply raise that cash from external capital markets; if the firm had excess cash beyond that needed to fund projects with positive net present value (NPV), including options on future investment, it would distribute free cash flow to shareholders and external markets. However, firms do not operate in such a world. There exists a variety of capital market frictions such as information asymmetries and agency problems which constrain firms to raise cash from external capital markets and constrain managers to use cash to engage in valuable projects. In addition, it is difficult for external capital providers to monitor management, which creates the potential for management to spend internally generated cash flow on projects that are beneficial from management perspective but costly from a shareholder perspective. This free cash flow hypothesis was introduced by Jensen (1986) and Stulz (1990) . It means that there should be a positive relationship between firm investment and internally generated cash flow. Several papers have investigated the implications of the free cash flow hypothesis on firm investment. For example, Lamont (1997) Lamont, 1997) . All these evidences could reflect management engaging in additional investment on self-serving projects rather than distribute the cash to shareholders. Financial reporting can reduce information asymmetry between the managers and the investors and thus lowers the shareholders' cost of monitoring managers. Firms with free cash flow have more opportunity to engage in value destroying investment activities, which indicates that firm with overinvestment has a high likelihood of agency problems. Therefore, financial reporting quality can play a more important monitoring role in mitigating agency problems for these firms. This discussion motivates our final hypothesis:
H3: The relation between financial reporting quality and overinvestment is stronger for firms with large free cash flow.
Sample and Measurement of Main Variables

Data Source
Our financial data needed to test this paper is from one of China's stock market Shenzhen Stock Exchange (SZSE) and the China Stock Market and Accounting Research (CSMAR) database. We manually collect the nature of equity according to the annual financial reports of individual firms. The sample selection process is as follows. Firstly, considering our research purposes, we exclude financial firms because their general characteristics are much different from common listed firms. Secondly, we exclude the firms which are restructuring assets and changing equity. Thirdly, we exclude the firms for which data is incomplete. Last, based on the A-M industry classification standard in China, each industry requires at least 20 observations each year. Therefore, we get 3,726 samples during the period from 2008 to 2012.
Proxy for Investment Efficiency
Investment efficiency refers to firms that undertake all projects with positive net present value. To construct the measurement of investment efficiency, consistent with prior research (Richaerdson, 2006; Biddle et al., 2009; Chen et al., 2011), we build a model which predicts firm's investment efficiency and then use residuals from this model as a proxy for inefficiency investment. In other words, we use this model to measure investment efficiency as deviations from expected investment, which is a function of growth opportunities. We describe the negative deviations from expected investment as underinvestment, the positive deviations from expected investment as overinvestment. Both underinvestment and overinvestment are inefficiency investment. The model is described below: 
(1) where Investment i,t is the sum of capital expenditures, R&D expenditures, and acquisitions minus sales of property, plant, and equipment, scaled by lagged total asset for firm i at the end of year t-1. Growth i,t-1 is the annual revenue growth rate for firm i at the end of year t-1. Leverage i.t-1 is financial leverage, the ratio of long-term debt to the sum of long-term debt plus the market value of equity of firm i at the end of year t-1; Cash i.t-1 is the ratio of cash to total asset of firm i at the end of year t-1. Size i,t-1 is the log of total assets of firm i at the end of year t-1. Return i,t-1 is the stock returns of firm i at the end of year t-1. Age i,t-1 is the difference between the first year when firm i appears in SZSE (Shenzhen Stock Exchange) at the end of year t-1. Investment i.t-1 is the lag of investment.
SHS Web of Conferences
01027-p.4
Proxy for financial reporting quality
The objective of financial reporting is providing the estimation of expected cash flow and the useful information to help investors to make reasonable decisions. Among the disclosed information in financial reporting, accruals quality is one of the most important and comprehensive messages for concerned investors (Echer et al., 2006). Accruals quality is not only an important tool for investors to make investment decisions but also an important foundation for firms' contract design. We proxy for financial reporting quality using measures of accruals quality derived in prior work (Dechow and Dichev, 2002 (2) where TCAi,t is total current accruals; CFO is cash flow from operations; Rev i,t is the annual change in revenues; PPE i,t is property, plant, and equipment.
Proxy for free cash flow
Free cash flow (FCF) is defined as cash flow beyond what is necessary to maintain assets in place (including servicing existing debt) and to finance expected new investments (Richardson, 2006) . Michael Jensen (1986) noted that free cash flows allowed firms' managers to finance projects earning low returns which therefore might not be funded by the equity or bond markets. We can measure free cash flow as follows:
where FCF is free cash flow, CFO is operating cash flow, I maintenance is a measure of investment expenditure necessary to maintain to assets in place, I new is a measure of the expect level of new investment expenditure, RD refers to research and development expenditure.
Research design and results
Empirical models
Because we are interested in how financial reporting quality affects investment efficiency, especially how it affects investment for firms with free cash flow, we test our hypothesis by regressing the measure of investment efficiency in year t on the measure of financial reporting quality (FRQ) and free cash flow 2013), we also estimate Equation (4) and Equation (5) separately for underinvestment and overinvestment. The empirical models are as follows: Motivated by prior research, we include the log of firm size (Size i,t-1 ), annual revenue growth rate (Growth i,t-1 ), financial leverage (Lev i,t-1 ), the log of executive compensation (Pay i,t-1 ), the ratio of administrative expenses which scaled by total assets (Mfe i,t-1 ), operations cash flow scaled by total assets (Vfo i,t-1 ), the nature of equity (State i,t-1 ) as control variables, as well as industry fixed effects. Table 1 provides descriptive statistics and correlations for our measures of investment efficiency, financial reporting quality (FRQ), free cash flow (FCF) and our main control variables. Panel A shows that the sample consists of 3,726 firms-year observations. In this sample, there are 2,109 (1,617) firms belong to the underinvestment (overinvestment) group. The mean (median) value for underinvestment is 0.072 (0.049) and for overinvestment is 0.085 (0.057). These indicate that underinvestment firms are more than overinvestment samples, while overinvestment firms whose inefficiency degree is more serious than that of underinvestment firms. The mean value for financial reporting quality (FRQ) is 0.603 and its median is 0.612, which shows that the general financial reporting quality is good in listed firms in China. The mean value for free cash flow is 0.124 and its median is 0.109. Finally, we include descriptive statistics on firm size, sales growth and other control variables. Panel B presents Pearson (Spearman) correlations for underinvestment and financial reporting quality and the main control variables in Panel A. We can see in Panel B that the coefficient between underinvestment and financial reporting quality is -0.092. This result preliminarily forecasts financial reporting quality is negatively associated with underinvestment. It presents preliminary evidence for the relationship between financial reporting quality and underinvestment in hypothesis H1. Panel C presents Pearson (Spearman) correlations for overinvestment and financial reporting quality and the main control variables in Panel A. We can see in Panel C that the coefficient between overinvestment and financial reporting quality is -0.113. This result preliminarily forecasts financial reporting quality is negatively associated with overinvestment. It presents preliminary evidence for the relation between financial reporting quality and overinvestment in hypothesis H2. In addition, both underinvestment samples and overinvestment samples, the Pearson (Spearman) correlation coefficients between variables are low, therefore the samples we selected do not exist multi-collinearity. (2007), multiplied by -1; FCF = free cash flow, the operating cash flow minus plus research and development expenditure, minus the investment expenditure necessary to maintain to assets in place and expect level of new investment expenditure; Size = the log of total assets; Growth = the annual revenue growth rate; Lev = financial leverage, the ratio of long-term debt to the sum of long-term debt plus the market value of equity; Pay = the log of executive compensation; Mfe = the ratio of administrative expenses scaled by total assets; Vfo = the ratio of operations cash flow scaled by total assets; State = the nature of equity.
+ ize i t i t i t i t i t i t i t i t i t it i t
Descriptive statistics and correlations
ICMETM 2015
01027-p.7 Note: *,**,*** Denote significance at the 10 percent, 5 percent, and 1 percent levels, respectively. Table 2 -(A) and (C) report the multiple regressions testing hypothesis H1 and H2. The estimated model is a regression of underinvestment (overinvestment) on financial reporting quality, firm characteristics, and industry and year fixed effects. Because our samples contain unbalanced panel data including time-series and cross-section data, we use 2008-2012 data to measure underinvestment efficiency and overinvestment efficiency in response to the measurement financial reporting quality from 2007 to 2011. As can be seen from (A) and (C), the regression coefficients of financial reporting quality are negative, and are significantly under the 1% significance level. The estimated coefficients suggest that moving from bottom to top decile of financial reporting quality (FRQ) is associated with a reduction on underinvestment of 4.5%. Given the mean of underinvestment is 7.2% the effect is economically significant. It indicates that financial reporting is negatively associated with underinvestment and overinvestment, which means that high financial reporting quality can reduce moral hazard and adverse selection between the managers and investors. As a result, high financial reporting quality can reduce underinvestment and overinvestment leading to increase investment efficiency which strongly support the hypothesis H1 and H2. Table 2 -(B) and (D) report the empirical results of financial reporting quality, free cash flow, and investment efficiency. As before, our empirical models include the control variables such as firm size, sales growth and other firm characteristics, industry and year fixed effects. As can be seen in Panel B, in firms that overinvestment and that have large free cash flow in the sample, the 01027-p. 8 FRQ effect on investment efficiency is given by. It indicates that the firms with large free cash flow, the FRQ effect is negative and significant (-0.213) and is lower than for firms with large free cash flow (-0.116), which means that the interaction effect between financial reporting quality (FRQ) and large free cash flow (FCF) play a positive role in reducing the overinvestment efficiency. In firms that underinvestment that have large free cash flow, the FRQ effect on investment is close zero. And the estimated coefficient on the interaction term (FRQ i,t -1*DumFCF i,t-1 ) is positive but not significant for underinvestment group. Thus, we cannot conclude that financial reporting quality plays a stronger role in mitigating overinvestment for firms with large free cash flow. In a word, we can see in Panel B which present consistent with results with Hypothesis H3. As we described above, firms with large free cash flow face agency conflicts and higher financial quality is strongly negative with overinvestment. Our result shows that financial reporting quality (FRQ) plays a more important monitoring role in reducing information asymmetry arising from agency conflicts between the managers and investors for firms with large free cash flow.
Results
Conclusions
Despite recent papers claim that financial reporting quality can have economic implications for investment efficiency, there is little empirical evidence from emerging markets. This paper studies the relation between financial reporting quality, free cash flow, and investment efficiency in Chinese listed firms. The analysis is done on a sample of 3,726 firm-year observations during the period from 2008 to 2012. We find evidence that financial reporting quality is negatively associated with both underinvestment and overinvestment for our sample firms. Further, we find that the relation between financial reporting quality and overinvestment is stronger for firms with high free cash flows, which suggests that financial reporting quality can reduce the information asymmetry between managers and investors and thus lower shareholders' cost of monitoring managers and improving project selection.
Our study provides new evidence that financial reporting quality plays an important role in investment efficiency in emerging markets. Specifically, financial reporting quality plays a more important role in overinvestment for firms with much free cash flow. Our study also is subject to some caveats. Firstly, we acknowledge that the investment efficiency, the financial reporting quality and the free cash flow variables likely suffer from measurement error. Second, our results do not necessarily generalize to all emerging markets because of China's special institutional background.
